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Abstract
Background In previous studies, it has been demonstrated
that high parental expressed emotion (EE) is predictive of
depressive, aggressive and delinquency symptoms of ado-
lescents. Two issues have received much less prominence
in EE research, these being studies of adolescent perceived
EE and the measurement of the EE as a dynamic, devel-
opmental construct. This 4-year, three-wave, longitudinal
study of perceived EE of adolescents from the general
community examines if adolescent perceived EE measured
with the traditional, one-measurement EE approach as well
as adolescent perceived EE measured with a repeated
measured, dynamic EE approach can predict adolescent
depressive, aggressive and delinquency symptoms.
Methods Dutch adolescents (N = 285; 51% girls;
M = 13 years) from the general community were pro-
spectively studied annually for 4 years. At all waves, the
adolescents completed the Level of Expressed Emotion
(LEE) questionnaire and at the ﬁnal wave also completed
self-rated measures of depressive, aggressive and delin-
quent symptoms. Growth models were used to predict
adolescent symptoms from adolescent perceived EE.
Results Growth models signiﬁcantly predicted adolescent
depressive, aggressive and delinquency symptoms from
adolescent perceived EE.
Conclusions This study of the LEE demonstrates that
developmental characteristics of EE are predictive of
adolescents’ symptoms. These ﬁndings hold implications
for current EE intervention therapies and the conceptuali-
zation of EE.
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Introduction
In previous studies, it has been demonstrated that high
parental expressed emotion (EE) is predictive of psycho-
pathological symptoms of children and adolescents. Three
child and adolescent psychopathological symptoms cate-
gories that have received particular attention in EE studies
are depressive, aggressive and delinquent psychopatho-
logical symptoms. In respect to depressive symptoms, it
has been found that high parental EE is predictive of child
and adolescent depressive symptoms [1–3]. High EE has
also been predictive of child and adolescent aggressive and
delinquent psychopathological symptoms [4–8].
It should be noted that the large majority of these EE
studies have been conducted on populations in which either
the child or parent has been diagnosed with a clinical
mental disorder. Far less attention has been given to the
study of EE and its relationship to depressive, aggressive
and delinquent symptoms in adolescents from the general
community. Clearly, research of clinical populations is
naturally important for the validation of a scale purported
to measure clinical symptomology. However, in respect to
adolescents, several researchers have suggested that the
referral bias with adolescent clinical populations may limit
generalizability and argue that prospective, community
studies of adolescents may better characterize the course of
adolescent disorders [9, 10].
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less prominence in EE research, these being studies of
adolescent perceived EE and the measurement of the EE as
a dynamic, developmental construct. In respect to the for-
mer, all of the above-mentioned studies of EE and child
and adolescent depressive, aggressive and delinquent psy-
chopathological symptoms have been conducted with
either the semi-structured Camberwell Family Interview
(CFI) or the shortened Five Minute Speech Sample inter-
view. In respect to EE interviews, Lobban et al. [11] have
noted, ‘‘EE is a measure of the emotional climate within a
relationship, although taken from the relatives’ perspec-
tive.’’ (p. 54). Therefore, a case can be made for studying
the impact EE has on the recipient; in other words, the
perceived EE. For example, while the few studies of the
perception of EE of adult patients to their ‘‘signiﬁcant
other’’ (i.e., parent or partner) have found strong predictive
relationships between perceived EE and adult psychopa-
thology [12, 13], almost no attention has been given to
child and adolescent perceived EE (a notable exception is
the adolescent perceived EE study by Hale et al. [14]). This
lack of study of adolescent perceived EE is curious since
cognitive theories underlying EE research assume that both
the parents’ giving of EE as well as the adolescent’s
receiving of EE affects the individual’s psychopathological
symptoms. Hence, how EE is perceived would seemingly
be just as an important component to the prediction of
individual’s psychopathological symptoms as the actual
given EE.
The second outstanding issue, the measurement of the
EE as a dynamic, developmental construct, has received
little consideration. In many other ﬁelds of study of the
effects of parental behaviors and attitudes on child and
adolescent psychopathological symptoms, the measure-
ment of parental behaviors and attitudes is conducted on
several occasions to examine how dynamic changes in
parental behaviors and attitudes predict child and adoles-
cent psychopathological symptoms. Traditionally, CFI
studies have measured EE at Time 1 and have predicted
child and adolescent psychopathological symptoms at
Time 2. It is quite conceivable that since CFI does not
easily lend itself to repeated measurement that the CFI has
been treated as a static entity, unchanging over time.
Hence, while the CFI has predicted child and adolescent
psychopathological symptoms, it has not been able to
analyze the possible effects of the dynamics in these
parental behaviors and attitudes.
Hence, in this three-wave longitudinal study of adoles-
cent perceived EE, we will examine perceived EE of
adolescents from the general community with both the
traditional one-measurement EE approach as well as ado-
lescent perceived EE with a repeated measured, dynamic
EE approach to predict child and adolescent depressive,
aggressive and delinquent psychopathological symptoms.
Since a longitudinal study of adolescent perceived EE as a
predictor of child and adolescent depressive, aggressive
and delinquent psychopathological symptoms has not been
previously conducted in adolescents from the general
community, no speciﬁc hypotheses were formulated, and
therefore, the data were analyzed in an exploratory manner.
However, it would seem to be the case that the knowledge
yielded from both approaches, conducted in one-and-
the-same design, will help further our knowledge of the
predictive capacity of the EE construct, a primary aim of
EE research [15].
Methods
Subjects
In 2002, 308 Dutch secondary school adolescent respon-
dents participated in the ﬁrst wave of this three-wave study.
The data for the second and third waves were collected 2
and 3 years after the ﬁrst wave, in 2004 and 2005. These
students came from various Dutch (junior) high schools in
the Utrecht province of The Netherlands. The participating
adolescents in this study of EE are a randomly selected
sub-sample of a larger, ongoing research study of Dutch
adolescent students and their families. Of the initial 308
students, 23 (7%) students turned in completely blank
questionnaires of one or more of the research variables at
one or more researched waves, hence they were excluded
from further analyses. The excluded 23 students did
not signiﬁcantly differ from the researched group (285
students) in terms of age, gender or family composition. In
waves 1, 2, and 3, the number of participants was 308, 297,
and 285, respectively.
The adolescent population was comprised of 139 (49%)
boys and 146 (51%) girls. The age of the students at the
ﬁrst moment of measurement ranged from 12 to 15
(M = 13.3; SD = 0.51); the large majority were 13 years
of age (67%). Of the 285 students, 279 (98%) came from
two parent families.
Procedure
The adolescents that participated in this study ﬁlled in the
EE questionnaire for the ﬁrst and second waves of the
study and the EE, Depression, Aggression and Delinquency
questionnaires in the third wave of the study, at home,
under the supervision of a research assistant. Before the
study, both adolescents and their parents received written
information. If the adolescent elected to participate, the
parents were then required to provide written informed
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research assistant then called the home phone number of
the adolescent (which was requested on the consent form)
and made an appointment with the adolescent when the
assistant could come to their home to present the ques-
tionnaires. Verbal instructions were given just prior to the
testing to compliment the written instructions printed
above each questionnaire. Other research assistants con-
ducted the data entry to ensure that the data remained
anonymous.
Measures
Adolescent perceived expressed emotion
This study employed the 38-item revised version of the
Level of Expressed Emotion (LEE) questionnaire, which
takes approximately 5 min to complete. In a factor ana-
lytic study by Gerlsma et al. [16], the original 60-item
LEE questionnaire [17], designed for adult subjects, was
reduced to a 33-item questionnaire with three scales:
perceived lack of emotional support (19-items), perceived
intrusiveness (7-items) and perceived irritation (7-items).
Each item is scored on a scale from 1 to 4 (1 untrue; 2
somewhat untrue; 3 somewhat true; 4 true). The factor
structure of this 33-item revised LEE was conﬁrmed in an
independent conﬁrmatory factor analysis by Startup [18].
In a study by Gerlsma and Hale [12], a fourth scale was
added: perceived criticism (5-items). The perceived criti-
cism scale and the newly revised 38-item LEE were
shown to have good psychometric properties [12].
In a recent study by Hale et al. [14], conﬁrmatory factor
analyses demonstrated that the four factor structure of the
38-item revised version of the LEE applied to adolescents
in the same way it has previously been shown to apply to
adults [12, 16, 18]. Additionally, the internal consistencies
of the scales were good and all the inter-correlations
between the scales were signiﬁcant. Furthermore, the fac-
tors were signiﬁcantly correlated to adolescent depressive
and anxiety symptom score dimensions.
In addition to these four scales, a new (ﬁfth) scale was
also included in this study, entitled perceived constructive
criticism (8-items). While the CFI measures the number of
positive comments the family member expresses about the
patient, little is known about the inﬂuence of the number of
positive comments dimension and this measure has been
largely ignored [19]. This scale, written by the ﬁrst author,
was constructed to reﬂect the EE-positive comments scale
(and, to a lesser extent, the EE warmth scale) as well as to
ﬁt within the questions posed by the revised 38-item ver-
sion of the LEE. The questions of these eight items are
‘‘My parents teach me new things with their critical
remarks’’; ‘‘My parents give me helpful suggestions’’; ‘‘My
parents give me criticism without attacking me’’; ‘‘My
parents tell me what they think of me in a respectful
manner’’; ‘‘My parents’ criticism of me is constructive’’;
‘‘My parents let me know they are interested in me with
their remarks’’; ‘‘My parents give me criticism that I ﬁnd
valuable’’; ‘‘My parents build my self-conﬁdence with their
remarks’’.
This modiﬁed version of the LEE (both the items and
the scale-scoring key) is available by request from the ﬁrst
author.
In this study, Cronbach’s alphas for the LEE were per-
ceived lack of emotional support 0.88/0.93/0.89, perceived
intrusiveness 0.83/0.86/0.87, perceived irritation 0.81/0.84/
0.84, perceived criticism 0.71/0.75/0.79, perceived con-
structive criticism 0.80/0.87/0.90 for each of the three
waves, respectively.
Adolescent depression symptoms
The Children’s Depression Inventory (CDI) is a widely
utilized self-report questionnaire of depressive sympto-
mology in children and adolescents for ages of 8–18 years
[20]. The questionnaire is composed of 27 items that
review the various depressive symptoms categories such as
mood, vegetative, cognitive and psychomotor disturbances.
The questionnaire is scored on a three-point scale ranging
from ‘‘not true’’, ‘‘a bit true’’ to ‘‘very true’’. Two sample
questions are ‘‘I am sad the entire day’’ and ‘‘Nothing is fun
anymore’’. The CDI has strong internal consistency and
validity in non-clinical populations [21]. In this study,
Cronbach alpha for the CDI was 0.85.
Adolescent aggression behaviors
The adolescents’ aggression was measured by the Direct–
Indirect Aggression Scale (DIAS) [22]. The direct
aggression scale of the DIAS was used in this study. The
questionnaire asks what the adolescent would do to a
classmate when the adolescent was angry with the class-
mate. This is a measurement of how adolescents react to
classmates when angry; hence, it is a situational measure-
ment. However, it has been found that child and adolescent
self-ratings of situational aggression is signiﬁcantly corre-
lated with that of similar peer-rated reports, leading to the
idea that self-ratings of aggression can be used to measure
general child and adolescent aggression [23].
Reliability and construct validity have been shown to be
strong [24, 25]. The questions were scored on a scale from
1 (‘‘never’’) to 4 (‘‘always’’). Two sample questions are ‘‘If
I am mad or upset with someone in my class…’’ ‘‘…I will
call him (or her) names’’ and ‘‘…I will kick or hit him (or
her)’’. Cronbach’s alpha for the direct aggression scale of
the DIAS was 0.81.
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The Adolescent Delinquency Behaviors questionnaire is a
self-report questionnaire, which measures the frequency of
several minor offences [26]. The use of self-report data is
widespread in criminology, and it is a valid instrument
when restricted to petty crime [27]. Adolescents were
asked how many times they had committed 16 minor
offences, such as being caught by the police for doing
something, stealing a bike and deliberately damaging or
breaking something in the street, in the past 12 months.
The items were scored on a 4-point scale, ranging from
‘never’, ‘once’, ‘two to three times’ to ‘four times or
more’. Cronbach’s alpha for the Adolescent Delinquency
Behaviors questionnaire was 0.84.
Strategy of analysis
The strategy of analysis consisted of three different steps of
structural equation modeling (Amos version 7.0 [28]). The
ﬁrst, preliminary step was aimed at arriving at a ﬁtting
model describing the development of scores on the ﬁve
subscales of the LEE, separately. Based on the results of
this ﬁrst step, the second step was made up of building a
model in which parameters characterizing the development
of LEE scores were represented as predictive of future
problem behavior symptoms. In the third step, possible
gender differences in the development of LEE scores and
its relationships with problem behavior symptoms were
further explored and tested.
Preliminary analyses: modeling growth of LEE scores
In this study, only three repeated measurement occasions
were collected, which is insufﬁcient for testing non-linear
growth. In quadratic growth models, in addition to the
intercept and slope, a third term, curvation, is included and
several authors have pointed out that four or more mea-
surement occasions are required to test quadratic growth
models [29, 30]. Therefore, two kinds of linear models
were tested (1) a monotone linear growth model, in which
development is modeled as a straight line from moment 1
through moment 2 to moment 3; such a model is obtained
by deﬁning the factor loadings of the latent slope factor as
linearly parameterized at the values of 0, 1 en 1.5 (corre-
sponding with the time lags between occasion 1 and 2, and
occasion 2 and 3), and (2) a non-monotone linear or
unspeciﬁed growth model, in which development is mod-
eled as two consecutive straight lines with different angles
(i.e., one line from moment 1 to moment 2, and one line
from moment 2 to moment 3); such a model is obtained by
freely estimating the third factor loading of the slope fac-
tor. This represents the only possible approach of modeling
non-linear growth when just three moments of measure-
ments are available [31]. In both these models, the residual
error variances were constrained to be equal for similar
LEE scores at different occasions.
Although the monotone linear model sufﬁciently ﬁtted
the development in scores on the LEE subscales Irritability,
Criticism and Constructive Criticism, the non-monotone
model had an equally good ﬁt. Additionally, the non-
monotone model demonstrated a signiﬁcantly better ﬁt for
the development in scores on the remaining LEE subscales
emotional support and intrusiveness. For reasons of clarity,
identical models were ﬁnally used for describing the
development of scores on the different subscales of the
LEE. Therefore, the third factor loading of the slope factor
was freely estimated in all of the models.
Prediction of problem behavior symptoms
by the non-monotone linear model of the LEE scales
Figure 1 depicts the non-monotone linear model that was
employed to analyze the effects of the growth character-
istics of the LEE scores on future problem behavior
symptoms. The upper part of this model represents the
development of the three scale score measurements of a
LEE scale, resulting in the latent growth parameters of
intercept and slope. The lower part depicts the effects the
intercept and slope growth characteristics have on the
adolescents’ problem behavior symptoms (i.e., depression,
direct aggression and delinquency at time 3). In this model,
the residual error variances (E1–E3) are constrained to be
equal across occasions, the third slope factor loading (SL3)
is freely estimated, the intercept and slope—as exogenous
variables—are assumed to be correlated (Intercept $
Slope), just as the residual variances of adjacent problem
behavior symptoms (Depression $ Direct Aggression and
Direct Aggression $ Delinquency).
Results
Model ﬁt
In Table 1, the ranges, means and standard deviations of
the research variables are presented. On the basis of these
results, the model as depicted in Fig. 1 was tested.
Table 2 reports the ﬁt statistics of this model, speciﬁed
for each of the four LEE scales (Perceived Lack of
Emotional Support, Perceived Intrusiveness, Perceived
Irritation and Perceived Criticism) as well as the new LEE
scale (Perceived Constructive Criticism). Several ﬁt
indexes are reported. A non-signiﬁcant v
2 value implies
that the model does not signiﬁcantly deviate from the
observed data. As this measure is highly sensitive to
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Comparative Fit Index (CF Index) indicates the proportion
in the improvement of the model ﬁt compared to the ﬁt of a
model assuming independence between the model vari-
ables. Values of 0.95 and higher reﬂect a good ﬁt. The root
mean square error of approximation (RMSEA) reﬂects the
degree to which the model is considered to be incorrect in
the population. The index is sensitive to model complexity
in that it favors the more parsimonious models. Values
\0.05 are indicative of a good ﬁt, and values \0.08 (or
0.10) are accepted as reasonable (if accompanied by rea-
sonable conﬁdence intervals). The standardized root mean-
squared residual (SRMR) equals the standardized average
covariance residual (i.e., the difference between model
implied and observed covariances); values \0.05 are
assumed to be indicative of a good ﬁt.
Examining the values of the ﬁt indexes reported in
Table 2 reveals that the models generally showed a good ﬁt
except for the lack of emotional support scale, for which
the ﬁndings are less clear-cut. However, when the CF
Index and SRMR values are taken into consideration, the ﬁt
of this LEE scale model also seems acceptable.
Growth parameters of LEE scores
Mean intercept and slope values of the different LEE
sub-scales are reported in Table 3. Due to the parame-
terization of the slope factor loadings in the non-monotone
growth model (Fig. 1), the mean intercepts reﬂect the
mean scores at time 1. The slope values are indicative of
the direction and signiﬁcance of the mean development
from thereon.
It would appear from the results that the scores for
Intrusiveness and Criticism remained relatively stable
across measurement occasions (i.e., the mean slope values
are not signiﬁcantly deviant from zero). Mean scores for
lack of emotional support, irritability and constructive
LEE 1 LEE 2 LEE 3
Intercept Slope
1
1
1
0
1
SL3
3 E 2 E 1 E
Depression Aggression Delinquency
Fig. 1 Non-monotone linear growth model of repeated LEE scores
predicting adolescent depressive, aggressive and delinquency symp-
toms. SL3 freely estimated factor loading
Table 1 Descriptive statistics of the research variables
LEE scales Wave 1 Wave 2 Wave 3
Range M
a SD Range M
a SD Range M
a SD
ES 1.89 1.46 0.36 2.88 1.54 0.45 3.00 1.50 0.40
IN 3.00 2.21 0.59 3.04 2.10 0.63 3.00 2.16 0.67
IR 2.38 1.61 0.52 2.57 1.73 0.54 2.59 1.80 0.59
CR 2.60 1.58 0.48 2.80 1.59 0.50 2.20 1.63 0.53
CC 2.86 3.20 0.49 2.42 3.32 0.52 2.32 3.37 0.54
Depression 1.04 1.16 0.18
Aggression 1.75 1.42 0.44
Delinquency 2.00 1.13 0.27
ES perceived lack of emotional support, IN perceived intrusiveness, IR perceived irritability, CR perceived criticism, CC perceived constructive
criticism
a Each individual’s score on a subscale of the LEE is computed as the mean of the response values of the items of that subscale
Table 2 Latent growth model of the LEE scales, with growth
parameters predicting levels of adolescent depressive, aggressive and
delinquency symptoms: summary of ﬁt statistics
LEE
scale
v
2 df p CF
index
RMSEA 90% CI of
RMSEA
SRMR
ES 28.031 6 0.000 0.950 0.114 0.073–0.158 0.0436
IN 9.656 6 0.140 0.989 0.046 0.000–0.098 0.0261
IR 12.288 6 0.056 0.981 0.061 0.000–0.109 0.0382
CR 16.086 6 0.013 0.972 0.077 0.032–0.124 0.0405
CC 7.331 6 0.291 0.994 0.028 0.000–0.086 0.0257
ES perceived lack of emotional support, IN perceived intrusiveness,
IR perceived irritability, CR perceived criticism, CC perceived con-
structive criticism
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adolescents perceived their parents as becoming less
emotionally supportive, more irritable and, conversely,
providing more positive criticism.
Effects of the growth characteristics of the LEE
Table 4 reports for each scale of the LEE the regression
coefﬁcients associated with the effects intercept and slope
values of the repeated LEE scores have on the levels of the
scores measuring the adolescents’ depression, direct
aggression, and delinquency symptoms. Squared multiple
correlations also are reported as an indication of the size of
these effects.
As expected, and irrespective of the speciﬁc scale, the
intercept of the LEE scores predicted most all of the
problem behavior symptoms. Perceived lack of emotional
support, intrusiveness, irritability, and criticism positively
predicted the prevalence of these behaviors. Perceived
constructive criticism had the opposite effect. These effects
were rather consistent, with only a few exceptions deliv-
ering non-signiﬁcant but similar effects (i.e., lack of
emotional support and depression, intrusiveness and direct
aggression, and constructive criticism and depression).
Table 3 Intercept and slope values of LEE scale scores
LEE scale Intercept Slope
M (SE of M) pM (SE of M) p
Perceived lack of emotional support 1.457 (0.021) *** 0.066 (0.023) 0.005
Perceived intrusiveness 2.204 (0.035) *** -0.065 (0.035) 0.061
Perceived irritability 1.607 (0.029) *** 0.137 (0.028) ***
Perceived criticism 1.570 (0.028) *** 0.035 (0.022) 0.107
Perceived constructive criticism 3.196 (0.029) *** 0.129 (0.030) ***
*** p\0.001
Table 4 LEE intercept and slope values as predictors of adolescent depressive, aggressive and delinquency scores
LEE scale Effect of intercept Effects of slope B
B (SE of B) b (p) B (SE of B) b (p) MR
2 (p)
Perceived lack of emotional support
Depression 0.082 (0.050) 0.126 (0.101) 0.242 (0.064) 0.357 (***) 0.143 (0.012)
Aggression 0.491 (0.119) 0.309 (***) 0.133 (0.144) 0.080 (0.356) 0.102 (0.011)
Delinquency 0.290 (0.071) 0.296 (***) 0.130 (0.085) 0.128 (0.125) 0.104 (0.007)
Perceived intrusiveness
Depression 0.069 (0.026) 0.186 (0.008) 0.055 (0.031) 0.137 (0.076) 0.036 (0.125)
Aggression 0.096 (0.065) 0.105 (0.143) -0.040 (0.077) -0.041 (0.603) 0.016 (0.414)
Delinquency 0.088 (0.040) 0.157 (0.027) 0.064 (0.047) 0.105 (0.177) 0.024 (0.214)
Perceived irritability
Depression 0.109 (0.033) 0.231 (0.001) 0.174 (0.049) 0.299 (***) 0.112 (0.008)
Aggression 0.354 (0.083) 0.256 (***) 0.153 (0.116) 0.108 (0.186) 0.092 (0.017)
Delinquency 0.209 (0.051) 0.296 (***) 0.121 (0.070) 0.138 (0.086) 0.088 (0.017)
Perceived criticism
Depression 0.108 (0.033) 0.224 (0.001) 0.153 (0.088) 0.175 (0.084) 0.068 (0.045)
Aggression 0.437 (0.085) 0.371 (***) -0.008 (0.221) -0.004 (0.970) 0.138 (0.007)
Delinquency 0.224 (0.049) 0.310 (***) 0.211 (0.128) 0.160 (0.099) 0.105 (0.006)
Perceived constructive criticism
Depression -0.069 (0.051) -0.124 (0.178) -0.358 (0.102) -0.510 (***) 0.250 (0.019)
Aggression -0.442 (0.130) -0.323 (***) 0.174 (0.205) 0.101 (0.395) 0.128 (0.083)
Delinquency -0.234 (0.071) -0.279 (0.001) 0.035 (0.100) 0.033 (0.724) 0.083 (0.118)
*** p\0.001
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123Additionally, the slopes of the repeated LEE scores that
signiﬁcantly deviated from zero consistently and strongly
affected the adolescents’ depressive symptoms, but no
effects could be observed concerning the remaining child
problems. An increase in irritability and lack of emotional
support, just as a decrease in constructive criticism
positively affected the adolescents’ level of depressive
behavior symptoms.
Sex differences
In a multiple group analysis, possible differences between
boys and girls in parameter estimates (i.e., intercepts,
slopes, regression weights, covariances and estimated
means) were analyzed. As expected, the outcome variables
all revealed signiﬁcant differences in mean levels
(ps\0.001). These differences varied from moderate
(depression and delinquency) to large (direct aggression)
with boys showing less depressive, more aggressive, and
more delinquent behavior symptoms. Concerning the
remaining model parameters, no sex differences could be
observed, except for the estimated correlations between the
residuals of the outcome variables. For boys, moderate
correlations between the residuals of depressive and
aggressive behavior symptoms were obtained, whereas
these correlations were absent in girls. Moreover, the cor-
relations between the residuals of direct aggression and
delinquency were signiﬁcantly stronger for boys than for
girls (for boys, the values of correlation coefﬁcients ranged
from 0.31 to 0.35, and for girls from 0.14 to 0.23).
Discussion
In the study, it was demonstrated that the intercept scores
of all four of the previously established LEE scales
(Perceived Lack of Emotional Support, Intrusiveness,
Irritability, and Criticism) as well as the new LEE scale
(Perceived Constructive Criticism) predicted depressive,
aggressive and delinquency behavior symptoms of ado-
lescents from the general community. Furthermore, all the
slope scores of the LEE scales that were signiﬁcantly dif-
ferent from zero (i.e., which indicate growth; see Table 3)
only affected adolescent depression symptoms (Table 4).
Finally, these effects did not differ between the adolescent
boys and girls.
If the adolescent aggression and delinquency symptoms
are operationalized as being primarily behavioral in nature
and adolescent depressive symptoms as being primarily
cognitive in nature, an interesting pattern occurs. When
perceived EE is used as a one-time measure to predict
adolescent problem behavior symptoms, it generally pre-
dicts both adolescent behavioral and cognitive problem
behavior symptoms. In other words, adolescent behavioral
and cognitive problem behavior symptoms seem to be
reactions against a perceived high EE home environment.
However, when perceived EE is operationalized as a
developmental dynamic entity, it affects only adolescent
cognitive problem behavior symptoms. It would, therefore,
appear that the development of perceived EE affects the
adolescent’s thinking patterns, at least in respect to ado-
lescent cognitive problem behavior symptoms. Taken
together, not only does a one-time measure of perceived
EE predict adolescent reactions (as has been found in
previous studies), but the measurement of perceived EE as
a dynamic entity demonstrates that it also affects adoles-
cent thinking patterns. The latter ﬁnding is in agreement
with previous research in which the development of
depression cognitions have been shown to be particularly
sensitive to the development of negative interpersonal
interactions that act to reinforce these depression cogni-
tions [32].
Knowledge that EE is also a dynamic, developing entity
that predicts adolescent depressive symptoms, may lead to
future insights into EE clinical interventions. For example,
it has been noted that EE research has been a strong impetus
in the creation of both family therapies and hospital-staff
interventions that focus on the role EE plays in interacting
with persons with psychopathological problems [33, 34].
While some studies have demonstrated that high EE is
related to the negative illness perceptions of caretakers
toward their patients [11], not all studies have been able to
replicate these ﬁndings [35]. Therefore, EE measurements
that allow for repeated measures of EE development, such
as the LEE’s measurement of perceived EE, might be an
important addition to the instrument arsenal available to
researchers of EE caretaker–patient relationships.
Furthermore, in a related note, it has been argued [36]
that EE be included in the upcoming ﬁfth revision of the
Diagnostic and Statistical Manual of the Mental Disorder
(DSM-V) since the EE construct might help to consolidate
the Relational Problems sections of the present DSM-IV-TR
[37]. It is suggested that clarity and codiﬁcation of the
DSM’s Relational Problems section by means of EE might
be of help to clinicians that employ family based inter-
ventions that focus on EE reduction [36]. If the predictive
properties of EE are comprised of both a one-measure
component and a dynamic, developmental component, then
this not only will have importance on the theoretic under-
pinnings of psychotherapeutic interventions, but also on
the conceptualization of the nature of psychopathological
interactions as well.
In respect to the limitations of this study, it should be
noted that the LEE was measured without a comparison to
CFI measurements of EE. This limitation of questionnaire-
based measures of EE has been raised in several recent
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123articles on the subject, while also raising the need for
clinically useful and accessible CFI alternatives [15, 36].
Therefore, it is not possible to judge if the LEE ﬁndings of
this study would be comparable to CFI measured EE.
However, since LEE is a measure of perceived EE, there
might be a difference between the provider’s EE (as mea-
sured by the CFI) and the recipient’s perceived EE
(as measured by the LEE). Hence, in future studies it may
be advisable to also measure the provider’s perception of
their EE with a modiﬁed version of the LEE questions to
enable a direct comparison of LEE and CFI scores.
A second limitation of this study is that only the per-
ceived EE of the adolescent was studied while the (pro-
vided) EE of the parents were not measured, as has been
done in most previous studies of EE. However, a com-
pelling reason to study adolescents’ perceived EE is
the suggestion that the subjective experience of being
‘‘brought up’’ more strongly inﬂuences adolescent devel-
opment [38] and more strongly relates to adolescent
adjustment and mental health than parents’ reports of their
upbringing behaviors [39]. While parental reports were not
collected in this study, it is clear that the adolescents’
perception of parental EE was clearly predictive of ado-
lescent depressive, aggressive and delinquent psychopath-
ological symptoms when measured in a traditional one-
measurement EE approach (as demonstrated by the inter-
cept ﬁndings of the LEE scales). These ﬁndings agree with
the results of previous child and adolescent EE studies and
are suggestive of the utility of the LEE as an alternative
measure of EE, speciﬁcally the LEE being a measure of
perceived EE.
Our design focused on the relationships of both initial
level and developmental changes of EE ratings with future
child problem behavior symptoms. Another limitation of
this study concerns the lack of repeated measurement of
these problem behavior symptoms. The possible effects
that child problems in turn might have on EE ratings are,
therefore, ignored. At the same time, the lack of data
regarding the level of problem behaviors at T1 and/or T2
makes it impossible to control for other factors affecting
the baseline levels of these symptoms.
Despite of these limitations, the results of this study at
least demonstrate that levels of child problems are not only
consistently and signiﬁcantly associated with initial levels
of EE ratings, but also with speciﬁc characteristics of the
development in EE ratings. This relationship of changes in
the level of EE ratings with child problem behaviors is as
consistent and signiﬁcant as the relationship of initial levels
of EE, though limited to the speciﬁc domain of depressive
symptoms.
Finally, it should also be noted that while depressive,
aggressive and delinquency problem behavior symptoms of
adolescents from the general community were measured by
questionnaires, it should be stated that such measures are
not equivalent to the diagnosis of psychiatric disorders.
Furthermore, this study only examined adolescents from
the general population. Therefore, while these ﬁndings may
reﬂect how adolescent perceived EE is related to emotional
states, future study of perceived EE is needed to relate this
to actual psychiatric disorders. However, in respect to
adolescents, several researchers have suggested that the
referral bias with adolescent clinical populations may limit
generalizability and these researchers argue that prospec-
tive, community studies of adolescents may better char-
acterize the course of adolescent disorders [9, 10].
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